Background: The aim of this study was to compare the effects of the second-and third-generation oral contraceptives on women's reproductive sexual function. Materials and Methods: This randomized, double-blind, placebo-controlled clinical trial was conducted on 82 married women of reproductive age in Tehran. Samples were randomized into the groups receiving second-and third-generation oral contraceptive pills. Female Sexual Function Index (FSFI) tool was used before the intervention and 2 and 4 months after the intervention. Data analysis was carried out using analysis of variance (ANOVA) within repeated measures and P < 0.05 were considered signifi cant. Results: There was a statistically signifi cant difference in the positive and negative moods between the experimental and control groups before the intervention in the second and fourth months. The second-generation pills caused a decrease in sexual function in the second month and an increase in sexual function in the fourth month, but the third-generation pills led to an increase in sexual function in the second and fourth months. The increase in sexual function that resulted from using the third-generation pills was signifi cantly higher than that resulted on using the second-generation pills. Conclusions: According to the results of this study, sexual functioning decreased in the second month of using the second-generation pills and sexual performance was signifi cantly more on using the third-generation pills compared to second-generation pills. The most common type of oral contraceptive used in Iran is the second-generation oral contraceptive LD ™ (low-dose estrogen), which is freely distributed in health centers. Therefore, it is necessary for women who wish to use these contraceptive methods to be educated and consulted before they start using them. The third-generation contraceptive pills can be recommended to women who wish to use oral contraceptives.
guideline, there is still a big challenge to define natural and true sexual functioning (sexual health), especially of women. [2] In a national survey conducted in Iran in 2005, 31.5% of women had sexual dysfunction. [3] Sexual dysfunction due to any reason has many negative outcomes. Researches indicated that sexual problems are associated with social problems such as crime, sexual abuse, mental illness, and divorce, while satisfactory sexual performance is a factor for strengthening family ties and a basic for obtaining and consolidating a culture. [4] Sexual dysfunction is listed as one of the most common reasons for withdrawal of oral contraceptives. [5] [6] [7] [8] Birth control pills are a class of drugs which have been widely studied since 1960, and are used by more than 70 million women daily. [9] In a national research conducted in the US on the contraceptive methods, it was concluded that the oral contraceptives had the highest rate of use, and using oral contraceptives was the first-grade selected INTRODUCTION S exual desires are an important part of human life and are a fundamental part of people's quality of life (QoL) and emotional health. [1] In 2002, the World Health Organization (WHO) provided an empirical definition for sexual health, in which it is explained as a state of physical, emotional, mental, and social well-being related to sexual desires, and is not achieved only with lack of illness, dysfunction, or disability. Despite this method in 15-44-year-old women (18.9%) . [10] In the present circumstances of Iran, oral contraceptives are one of the most practical and effective methods of preventing pregnancy, which is chosen by many couples. [11] The oral contraceptive pills are a combination of two components which are estrogen and progestin, and they are divided into three generations based on the type of progesterone they contain. The first-generation progestin includes norethindrone, lynestrenol, ethynodiol diacetate, and norethisterone. The second generation includes levonorgestrel and norgestrel. The third generation includes desogestrel, gestodene, and norgestodene. Due to their causality with breast cancer, first-generation progestins are not used and have more side effects than the second-and third-generation ones. [12] In general, the estrogen part of pill increases the production of sex hormone-binding globulin and also reduces the amount of androgens in the blood circulation. The progestin in oral contraceptives decreases the amount of free testosterone and limits the conversion of testosterone to its active metabolite by inhibiting 5α-reductase which is dihydrotestosterone. [13] The third-generation progestin has less androgenic properties than the second-generation. [9, 10] Desogestrel has no intrinsic androgenic properties. Combined oral contraceptives that have desogestrel increase the sex hormone-binding globulin capacity to androgens and this leads to a significant decrease in free testosterone and free 5α-dihydrotestosterone. [9] Androgens play a significant role in sexual desire in both genders, and a reduction in testosterone level has been reported as the major cause of low sexual desire in women. There is also evidence of the role of testosterone in sexual desire. [14] Despite this, there is conflicting evidence about the effects of testosterone on sexual desire. [15] In a study on 1021 18-75-year-old women in the United States, there was no association reported between the sexual problems and decreased total and free testosterone and androstenedione. [16] In Graham et al.'s study on the effects of oral contraceptives on androgen levels and their effects on sexual desire, there was no association between the oral contraceptives and reduced total and free testosterone and dehydroepiandrosterone-sulfate (DHEA-S) levels and decreased sexual desire. [17] In contrast, testosterone therapy in women with sexual dysfunction resulted in increased sexual satisfaction. [18] Effects of oral contraceptives on sexual desire have not been fully recognized. Also, conflicting reports exist on the effects of oral contraceptives on sexual desire, and some women reported improved sexual desire, some stated decrease, and most of them reported no change at all. [17] [18] [19] Caruso et al., in their study on women using third-generation contraceptives, reported decreased sexual desire within 3, 6, and 12 months, decreased sexual frequency during 9 months, decreased arousal during 3 months, and declined orgasm during 3-9 months. [20] In addition, the study of Battaglia et al. concluded that the third-generation contraceptive pills decrease libido. [21] In contrast, the study of Gricu et al. reported that the third-generation oral contraceptives increase sexual desire. [22] Malekian et al. studied the effects of second-generation contraceptives on sexual functioning and observed improved sexual functioning within 4 months of use. [23] Due to the importance of sexual functioning on the individual and family health, the WHO recommended comparison of various contraceptives methods based on progesterone type on sexual desire and satisfaction. [12] Second-generation pills (LD ™ ; low-dose estrogen) are the most used oral contraceptives in Iran, and use of this method has increased from 18.4% in 2000 to 19.3% in 2005. [24] The present study aimed to investigate the effects of the second-and third-generation oral contraceptives on sexual functioning in women in reproductive ages.
MATERIALS AND METHODS
This was an interventional, randomized clinical trial conducted on 82 married women of reproductive age (15-45 years old) who referred to the Health Treatment Center in the eastern region of Tehran, Iran in 2011 to choose the oral contraceptive method and met the inclusive criteria. In this center, health services such as family planning, maternal and child health, and vaccination are provided. The reason for selecting this health treatment center in the eastern region of Tehran was the high rate of oral contraceptive methods used here. Inclusive criteria included the absence of absolute and relative contraindications for combined contraceptive pills, no history of taking medications having negative effects on sexual functioning, such as blood pressure medications or antidepressants, no history of taking sexual stimulant medications such as danazol and laduca, having a stable and satisfactory sexual relationship, no sexual dysfunction in spouse according to their self-report, lack of illness effective on sexual functioning according to the patient and the clinic physicist, lack of exposure to any critical incident during the last 3 months, and not using hormonal methods for the past year. Sample size was calculated to be 34 in each group according to the available data from Samira Maleki's dissertation [23] ; and given 10% sample loss, 41 patients were allocated for each group. After obtaining permission from the Ethics Committee (code: 9087), the subjects were assigned to the groups based on block randomization with an allocation ratio of 1:1 in the two groups, wherein one received second-generation contraceptive pills (LD; low-dose estrogen) and the other received third-generation pills (Desoceptive ® ). Block sizes were selected as fours and sixes in order to have secretion.
After listing almost all the possible states of the blocks and giving a number to each of them using a computerized table of random numbers, sequence allocation was identified. LD pills of the second-generation contraceptive method contain 0.15 mg levonorgestrel and 0.03 mg ethinyl estradiol and are produced by Aboureihan Company in Tehran, Iran, and Desoceptive pills of the third-generation contraceptive method contain 0.15 mg desogestrel and 0.03 ethinyl estradiol and are made by Iran Hormone in Tehran, Iran. The latter pills having the same features and colors as the LD pills were used. To hide the allocation, sealed envelopes of the same form and size were used, which were numbered in order from 1 to 82 and contained two types of second-and third-generation contraceptive pills. The envelopes were given to the participants. The researcher and the subjects were not aware of the allocation sequence.
To collect data, a questionnaire on the demographic and social information and reproductive history, and female sexual function index (FSFI) was used.
[25] The FSFI included six major parts, i.e. sexual desire (2 items), sexual stimulation (4 items), vaginal lubrication (4 items), orgasmic experience (3 items), sexual satisfaction (3 items), and pain during sex (3 items), which made a total of 19 questions. Based on the responses of the participants to the standard questionnaire of FSFI, their sexual functioning during the last 4 weeks was reviewed. Calculation of the scores in the sexual function section according to the Iranian standard questionnaire was as follows. Each question in the sexual function section had five options: questions 1 and 2 (minimum and maximum score of 1 and 5, respectively, with a coefficient of 0.6); questions 3-10 (minimum and maximum score of 0 and 5, respectively, with a coefficient of 0.3); questions 11-13 (minimum and maximum score of 0 and 5, respectively, with a coefficient of 0.4); questions 14-16 (minimum and maximum score of 0 and 5, respectively, with a coefficient of 0.4); and questions 17-19 (minimum and maximum score of 0 and 5, respectively, with a coefficient of 0.4). Therefore, the maximum and the minimum scores were 36 and 1.2, respectively. The reliability and validity of this questionnaire was validated by Mohammadi, Heidari, and Faghihzadeh in Tehran in 2008 on 53 women, i.e. tool sensitivity 82% and specificity of 83%. Reliability coefficient had been determined to be r ≥ 0.70 for this questionnaire.
Demographic and social information and reproductive history of the participants were completed by the researcher and his/her assistant before the intervention. Subjects were asked to complete the FSFI before the intervention. After the group allocations, the researcher and the study subjects were unaware of the type of pills given to them. After giving the envelopes containing 21 pills to the participants, they were instructed on how to use the pills, which was once a day for 21 days with a 7-day interval to start the next cycle of pills. At the end of the second and fourth month of using the pills, the subjects were asked to complete the FSFI questionnaire by phone calls. The duration of the intervention was 4 months, and data collection was done in three stages (pre-intervention, and 2 and 4 months after the intervention). Data for qualitative variables were reported as frequency (percentage) and for quantitative variables as mean difference and standard deviation (SD). For reviewing normalized quantitative variables in each group, Kolmogorov-Smirnov test (KS) was used and their normality was confirmed. To compare the qualitative variables in the two groups, χ 2 (Chi-square) was used with precise P value. With regard to the sexual functioning variable in the groups, independent t-test and analysis of covariance (ANCOVA) were used to compare baseline values and the values in the post-intervention phase, respectively. In this analysis, the baseline measurement of sexual functioning and confounding variables (age) were adjusted. In addition, for checking the time measurement changes in each of the two groups for the sex variable, analysis of variance (ANOVA) with repeated measures and Holm-Šidák were used. Data analysis was done through SPSS for Windows 17.0 (SPSS Inc., Chicago, IL, USA) and P < 0.05 was set as the significant level.
RESULTS
In this study, 102 women in their reproductive age who wished to participate in the study were selected. Twenty women were excluded from the study as they did not meet the inclusion criteria. Therefore, the study was conducted on 82 women in their reproductive age, in two groups of 41 each, with one group receiving second-generation oral contraceptives (LD) and the other group receiving third-generation oral contraceptives (Desoceptive). Data collection lasted for 6 months. There was no sample loss during the study and all the participants remained in the study until the end [ Figure 1 ]. The two groups were similar in age and demographic characteristics. Mean age of the patients receiving LD was 29 years and of those receiving Desoceptive was 28 years. Majority (34.1%) of the patients in both groups were secondary school graduates. Majority of the patients in the group receiving second-generation pills were housewives (34.1%) and in the group receiving third-generation pills worked at home (34.1%). Other personal and social characteristics are shown in Table 1 .
The results of the ANCOVA with adjustment for baseline values showed that in months 2 and 4, the mean score of sexual functioning and its subgroups (sexual desire, sexual stimulation, vaginal lubrication, sexual pain, orgasm, and sexual satisfaction) had a statistically significant difference between the two groups. Mean sexual functioning in the group using third-generation pills was higher compared to the group using second-generation pills in the second month, and in the fourth month, there was a significant increase in the sexual function in the group using third-generation pills compared to the group using second-generation pills [ Table 2 ].
Inter-group comparison using ANOVA with repeated measures revealed that in both groups, using the second-and third-generation pills, respectively, changes in the mean values of the sexual function scores and their subgroups 2 and 4 months after the intervention were statistically significant compared to the values in pre-intervention phase (P < 0.001). The sexual functioning scores in the group using second-generation pills decreased in the second month and increased in the fourth month, and the sexual function scores in the group using third-generation pills had increased in both second and fourth months [ Figure 2 , Table 3 ]. [26] [27] [28] 
DISCUSSION
Various factors, including environmental factors, psychological, social, and contraceptive methods, may affect sexual desire. [29] For the first time in Iran, a double-blind randomized clinical trial has been performed to compare the effects of second-generation contraceptive LD and third-generation Desoceptive. The results indicated that sexual function scores and their subgroups had decreased in the second month after the intervention in the group taking second-generation contraceptive pills and had increased in the group using third-generation pills. In the fourth month after the intervention, the sexual function had increased in both groups. Mean score of sexual functioning in the second month after the intervention in the second-generation contraceptive group showed a decrease by about 26.36% compared to the pre-intervention phase. Also, in the third-generation group, it increased by about 33.24% compared to the pre-intervention phase. Sexual functioning in the fourth month after the intervention had increased by about 19.23% compared to the pre-intervention phase in the second-generation group and by about 87% compared to the pre-intervention phase in the third-generation group. This increase in sexual functioning in Month 4 was significant in the third-generation group compared to the second-generation group.
The study of Strufaldi et al. on the effects of two types of contraceptive pills of the second generation in different dosages on sexual function and the amount of testosterone on forty-nine 28-year-old women showed that their sexual function increased 6 months after using the second-generation pills; [30] this was in accordance with the present study. The study of Malekian et al. with the aim of investigating the effects of second-generation pills (LD) with condom on sexual functioning concluded that the sexual functioning increased 4 months after using the second-generation pills. This result was in accordance with the present study, since the sexual function decreased in the second month but increased in the fourth month. It seems that the continued use of second-generation oral contraceptives was effective in improving sexual functioning. [23] Caruso et al.'s study, which aimed to investigate the effects of third-generation contraceptive pills (containing 20 μg ethinyl estradiol and 3 mg drospirenone) on sexual function in 140 women aged 18-37 years, concluded that the sexual functioning had increased 3 and 6 months after using the third-generation pills. [31] Besides, in a double-blind clinical trial by Taneepanichskul and Oranratanaphan aiming to review the effects of pills containing progestin drospirenone and gestodene (third generation) on sexual function of women aged 18-35 years, it was found that the sexual desire in women using these pills had increased. [29] Caruso studied the effects of pills containing 15 μg atynl estradiol and 60 μg gestodene on 48 women aged 18-35 years. They concluded that the sexual function in these women increased 3, 6, and 9 months after using the third-generation contraceptive pills. [20] These results are consistent with the results of the present study.
Cagiano and Sabatini conducted a study for a year on 280 women aged 30 years on the effects of two types of oral contraceptives with vaginal rings on menstrual cycle, sexual desire, and their side effects. The results showed that sexual satisfaction and desire had decreased in women using the second-and third-generation pills. [32] While in the present study, sexual satisfaction and desire had increased 4 months after the intervention in the second-and third-generation groups. Thus, there is a discrepancy with the results of the present study.
The differences in the results of the mentioned study with the present study might be due to the different dosages of estrogen and progesterone in the pills that were given to the participants. In the present study, the second-generation pills contained 15 μg levonorgestrel and 30 μg ethinyl estradiol and the third-generation pills contained 15 μg desogestrel and 30 μg ethinyl estradiol, while in that study, the second-generation pills contained 100 μg levonorgestrel and 20 μg ethinyl estradiol and the third-generation pills contained 15 μg ethinyl estradiol and 120 μg etonogestrel. In addition, in the present study, sexual function and all its subgroups (sexual stimulation, sexual desire, sexual satisfaction, orgasm, dyspareunia, and vaginal lubrication) were compared to the pre-intervention phase, while in the other study, satisfaction and sexual desire were studied prospectively, without comparing them to the pre-intervention phase. And given that sexual behavior is influenced by interpersonal relations, life situations, and culture, [33] another reason for discrepancies observed in the present study and the mentioned study could be the differences in the demographic characteristics of the studied population, their attitude and cultural differences.
Battaglia et al. studied the effects of the third-generation contraceptive pills (30 μg ethinyl estradiol and 3 μg dexasporin) on sexual functioning of 22 women aged 18-35 years during 3 months. They found that sexual desire had decreased after 3 months of using these pills compared to the pre-intervention phase. [21] The results of the above-mentioned study were inconsistent with those of the present study. This difference might be due to the difference in the progesterone dosage of the pills used in both studies. In the present study, 0.15 mg desogestrel was used, whereas in the above-mentioned study, 3 mg dexasporin were used. Other differences might include the difference in the sample size (in the mentioned study, 22 was the sample size, and in the present study, the sample size was 82), differences in the tools used [in that study, McCoy Female Sexuality Questionnaire (MFSQ) was used, while in the present study, FSFI was used], difference in the duration of the study (in that study, 3 months was the duration to evaluate the effectiveness of the pills, while in the present study, this duration was 4 months), and also differences in the demographic characteristics, attitude, and culture. No study was found that compared the contraceptive pills of two generations in association with sexual performance.
Among the strengths of this study were the type of the study, choice of sample selection, and being a double-blind study. The limitations of this study included the time limitation in evaluating the effects of second-and third-generation contraceptive pills on sexual function and not measuring the serum levels of DHEA-S, free testosterone, and total testosterone due to budget limitations. Therefore, it is recommended to conduct this study for duration longer than 4 months, with measurement of androgen in serum, and also to study other possible side effects such as nausea and menstrual bleeding. It is also recommended that health care staff provide accurate information about the possible changes in sexual functioning for people using oral contraceptive methods, and according to each individual's condition, recommend the best oral contraceptive which is suitable for them.
CONCLUSIONS
Sexual functioning in women is important and has an impact on the strength of family and social relationships, and sexual dysfunction for any reason is the cause of many negative consequences. Sexual problems are associated with social problems such as crime, sexual abuse, mental illness, and divorce. Satisfactory sexual performance is a factor for strengthening families and is the basis for obtaining and consolidating a culture. According to the results of this study, sexual functioning decreased in the second month of using the second-generation pills and sexual performance was significantly more in the group using third-generation pills compared to the group using second-generation pills.
The most common type of oral contraceptive used in Iran is the second-generation oral contraceptive LD, which is freely distributed in health centers. Therefore, it is necessary for women who wish to use these contraceptive methods to be educated and consulted before they start using them. The third-generation contraceptive pills can be recommended to women who wish to use oral contracep tives.
